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(54) TWO-ARM TYPE CARRIER ROBOT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact two- 
arm type carrier robot device having good productivity 
by decreasing the height on the base part side of a hand 
member as far as possible. 

SOLUTION: A first rotary shaft 2 around a first fulcrum 
01 is connected to a first rotational driving machine 8, 
and a first arm 1 1 is attached. An outer link 12 capable 
of being rotated around a second fulcrum 02 is attached 
to it, a parallel quadric link 1 6 formed by connecting the 
outer link and an inner link 1 5 to each other by a pair of 
intermediate links 13, 14 is offset around a third fulcrum 
03, and a first arm mechanism 23 is constituted. Second 
arm mechanisms 43 having the substantially same 
structure are arranged on the right and left side of the 
first fulcrum 01, first and second hand members 4, 44 
are respectively attached to them, the first and second 
hand members 24, 44 are linearly moved in the horizontal 
direction passing the first fulcrum 01, and the first and 
second hand members 24, 44 are simultaneously turned 
around the first fulcrum 01. 
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CLAIMS 



[Claim(s)] 

[Claim 1 3 It has the 1st and 2nd arm mechanisms that attached a hand member for laying a workpiece at a tip, 
respectively, In a robot device for conveyance of 2 arm methods which linear movement of this hand member 
is carried out horizontally, and is horizontally revolved in this hand member, A fixed frame, and the 1st thru/or 
the 3rd axis of rotation supported by the same axle around the 1st fulcrum that is an axis of a level-turn axis 
enabling free rotation to a frame of said immobilization, The 1st arm that was attached to a frame of said 
immobilization, and possessed the 1st thru/or 3rd rotation machine connected with said 1st [ the ] thru/or the 
3rd axis of rotation, respectively, and was attached to said 1st axis of rotation, To said 1st arm, outer links 
which can be freely rotated around the 2nd fulcrum parallel to the 1st fulcrum, One pair of intermediate links 
supported to outer links around the 3rd fulcrum that makes a pair in a position of the outside over the 2nd 
fulcrum according to plane view enabling free rotation, Around the 4th fulcrum that makes a pair, are the 
inside link supported enabling free rotation, and in a free end section of one pair of intermediate links by this 
inside link, one pair of intermediate links, and outer links. Parallel 4 joint link in which an interval of the 3rd and 
4th fulcrums and an interval of the 1st and 2nd fulcrums were formed identically, and the 1st rotation 
transmission member fixed to the 2nd axis of rotation, The 2nd rotation transmission member fixed to outer 
links by making the 2nd fulcrum into an axis, The 3rd rotation transmission member fixed to the 1st arm by 
making the 2nd fulcrum into an axis, The 4th rotation transmission member fixed to an intermediate link by 
making the 3rd fulcrum into an axis, The 1st arm mechanism is constituted by the 1st and 2nd rotary link 
implements allocated, respectively between the 1st rotation transmission member, the 2nd rotation 
transmission member ****, the 3rd rotation transmission member, and the 4th rotation transmission member, 
and. The 2nd arm mechanism of the same structure is substantially connected with this 1st arm mechanism at 
the 3rd axis of rotation, And these 1st and 2nd arm mechanisms are arranged bordering on the 1st fulcrum at 
right and left, attaching to an inside link of each of said parallel 4 joint link the 1st [ which is estranged to a 
sliding direction ], and 2nd hand members - this - the 1st and 2nd hand members pass along the 1st fulcrum 
suitably - linear movement being carried out horizontally and. this — a robot device for conveyance of 2 arm 
methods, wherein the 1st and 2nd hand members circle in the 1st fulcrum simultaneously as a center. 
[Claim 2]A robot device for conveyance of the 2 arm methods according to claim 1 with which, as for said 
each parallel 4 joint link in the 1st and 2nd arm mechanisms arranged bordering on said 1st fulcrum at right 
and left, it comes to arrange each intermediate link in the same flat surface. 

[Claim 3]A robot device for conveyance of the 2 arm methods according to claim 1 or 2 for which one inside 
link is arranged in the upper part of an intermediate link in said each parallel 4 joint link in the 1st and 2nd arm 
mechanisms arranged bordering on said 1st fulcrum at right and left, and it comes to arrange an inside link of 
another side at the lower part of an intermediate link. 

[Claim 4]A robot device for conveyance of the 2 arm methods according to any one of claims 1 to 3 with which 
it comes to attach two hand members which said hand member conflicts from said inside link, and project. 
[Claim 5]A robot device for conveyance of the 2 arm methods according to any one of claims 1 to 4 with which 
it comes to support the 1st supported by said same axle thru/or the 3rd axis of rotation via a magnetic fluid 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention is used for a semiconductor manufacturing device, a liquid crystal 
substrate manufacturing installation, etc., and relates to the robot device for conveyance of 2 arm methods for 
conveying a workpiece among processing chambers under a vacuum atmosphere especially. 
[0002] 

[Description of the Prior Art]ln a semiconductor manufacturing device, a liquid crystal substrate manufacturing 
installation, etc. generally, Move horizontally the hand member for laying a workpiece, for example, a wafer, 
linearly by an arm, and. The robot device for conveyance horizontally revolved in the arm which attached the 
hand member at the tip is used, The processing chamber engaged in the radiate manufacturing process of 
various kinds [ places / two or more ] centering on the fixed pivot of this robot device for conveyance is 
stationed, and the workpiece is carried in and taken out among proper processing chambers by the robot 
device for conveyance. 

[0003]By the way, in order to attain promotion of efficiency of logistics, the so-called robot for conveyance of 2 
arm methods which attached the hand member at the tip of each arm is used. 

[0004]Conventionally, as a robot device for conveyance of 2 arm methods, the device shown in drawing 14 
thru/or drawing 17 is proposed, for example. Namely, 80 in drawing 14 thru/or drawing 17 a fixed frame and 
81, The level-turn stand in which it circles around axis 0 1 with a proper driving machine to the fixed frame 80, 

and 82 are the 1st arm supported around 1st fulcrum P 1 parallel to axis 0 1 of the level-turn stand 81 enabling 

free rotation, This 1st arm 82 is suitably rotated with the proper driving machine attached to the swivel base 
81. The 2nd arm by which 83 was supported around 2nd fulcrum Q 1 parallel to 1st fulcrum P 1 to the 1st arm 

82 enabling free rotation, The hand member by which 84 was supported around 3rd fulcrum R 1 parallel to 2nd 

fulcrum Q 1 to the 2nd arm 83 enabling free rotation, and 85, The 1st rotation transmission member fixed to 

the swivel base 81 by making 1 st fulcrum P 1 into an axis and 86, The 2nd rotation transmission member fixed 

to the 2nd arm 83 by making 2nd fulcrum Q 1 into an axis and 87, The 3rd rotation transmission member fixed 

to the 1st arm 82 by making 2nd fulcrum Q 1 into an axis and 88, The 4th rotation transmission member fixed 

to the hand member 84 by making 3rd fulcrum R 1 into an axis, and 89 and 90, They are the 1st and 2nd 

rotary link implements allocated, respectively between the 1st rotation transmission member 85, the 2nd 
rotation transmission member 86 and the 3rd rotation transmission member 87, and the 4th rotation 
transmission member 88. The interval S of the 1st and 2nd fulcrums and the interval S of the 3rd and 4th 
fulcrums are the same, and the radius ratio of the 1st rotation transmission member 85, the 2nd rotation 
transmission member 86 and the 4th rotation transmission member 88, and the 3rd rotation transmission 
member 87 is formed in 2:1 , respectively. Of course, as for the 1st thru/or the 4th rotation transmission 
member 85 thru/or 88, a chain sprocket or a pulley is used suitably and, as for the 1st and 2nd rotary link 
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implements 89 and 90, a chain or a toothed belt is suitably used according to these. 

[0005]The 1st arm mechanism 91 is constituted by the above 82 thru/or 90, and this 1st arm mechanism and 
the 2nd arm mechanism 92 constituted by axial symmetry to the X-X line are supported around 2nd fulcrum 
P 2 parallel to axis enabling free rotation. That is, the interval with axis O r the 1st and 2nd fulcrum P y 

and P 2 is the same. The robot device for conveyance of 2 arm methods is constituted by the above 80 thru/or 

92. In this robot device for conveyance, although operation of the 1st and 2nd arm mechanisms 91 and 92 is 
axial symmetry, since it is substantially the same, operation of the 1st arm mechanism 91 is explained. Now, 
the swivel base 81 shall be temporarily maintained by the fixed state to the fixed frame 80. In drawing 16 , the 
1st arm 82 should rotate only the angle theta counterclockwise focusing on 1st fulcrum P 1 with the driving 

machine in the state where 1st, 2nd, and 3rd fulcrum P v Q y and R 1 are located on a straight line. 

[0006]lf the 1st rotation transmission member 85 is in a fixed state and 2nd fulcrum Q 1 moves only the angle 

theta counterclockwise to the position of now at this time, The thing of the Y 1 direction coils around the 

1st rotation transmission member 85 among the 1st rotary link implement 89 allocated between the 1st and 
2nd rotation transmission members 85 and 86, and the thing of the Y 2 direction will be in the state where it 

was rewound from the 1st rotation transmission member 85. Namely, in drawing 16 , the 1st rotary link 
implement 89 moves in the direction of a 1 and a 2 RO. Thereby, the 2nd rotation transmission member 86 

rotates 2nd fulcrum Q 1 clockwise as a center. By the way, since the radius ratio of the 1st rotation 

transmission member 85 and 2nd rotation transmission member 86 is 2:1 , If the 1st arm 82 rotates only the 
angle theta counterclockwise focusing on 1st fulcrum P 1 like the above, only the angle 2 theta will rotate the 

2nd rotation transmission member 86 clockwise focusing on 2nd fulcrum Q ir In this case, since the 2nd 

rotation transmission member 86 is being fixed to the 2nd arm 83, the 2nd rotation transmission member 86 
and 2nd arm 83 rotate only the angle 2 theta clockwise focusing on 2nd fulcrum Q r Namely, if the 1st arm 82 

rotates only the angle theta counterclockwise focusing on 1st fulcrum P 1 in the state where 1st, 2nd, and 3rd 

fulcrum P r Q r and R 1 are located on a straight line, will rotate the 3rd fulcrum in the position of R^ virtually, 

but. In this case, the 2nd rotation transmission member 86 rotates only the angle 2 theta clockwise focusing 
on 2nd fulcrum like the above. For this reason, focusing on 2nd fulcrum Q 1V 3rd fulcrum R^ rotates 

clockwise and rotates only the angle 2 theta in the position of R 12 . Therefore, the position of 3rd fulcrum R 12 

when the 1st arm 82 rotates only the angle theta counterclockwise focusing on 1st fulcrum P 1 like the above 

like the above, It is located in the linear shape which connects 1st and 3rd fulcrum P 1 before rotation of the 

1st and 2nd arms 82 and 83, and R r 

[0007]The 3rd fulcrum virtually located in R^ by the 2nd arm 83 like the above focusing on 2nd fulcrum 

only the angle 2 theta, Namely, the inside of the 2nd rotary link implement 90 allocated between the 3rd 
rotation transmission member 87 and the 4th rotation transmission member 88 which were fixed to the 1st 
arm 82 when it rotated clockwise to the position of R 12 , The thing of the Y 2 direction coils around the 3rd 

rotation transmission member 87, and the thing of the Y 1 direction will be in the state where it was rewound 

from the 3rd rotation transmission member 87. Namely, in drawing 16 , the 2nd rotary link implement 90 
moves in the direction of b 1 and b 2 . This rotates the 4th rotation transmission member 88 counterclockwise 

focusing on 3rd fulcrum R 12 . By the way, since the radius ratio of the 4th rotation transmission member 88 

and 3rd rotation transmission member 87 will be 2:1 if the 2nd arm 83 rotates only the angle 2 theta clockwise 
focusing on 2nd fulcrum like the above, Only the angle theta will rotate the 4th rotation transmission 
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member 88 counterclockwise focusing on 3rd fulcrum R 12 , and specific point C Q of the 4th rotation 
transmission member 88 will be located in 1st and 3rd fulcrum P 1 and point on the straight line which 
connects R 12 as a result. 

[0008]Like the above, the 1st arm 82 the hand member 84 which rotated counterclockwise focusing on 1st 
fulcrum P r and was fixed to the 4th rotation transmission member 88 in this case, The 1st arm mechanism 91 

drives in the direction of X on the straight line which connects 1st and 3rd fulcrum P 1 before rotation of the 1st 

arm 82, and R r maintaining an initial attitude. 

[0009]lt drives in the direction of X, the 2nd arm mechanism 92 maintaining an initial attitude on the straight 
line which connects 1st and 3rd fulcrum P 2 and R 2 similarly. Each hand member 84A and 84B of these 1st 
and 2nd arm mechanisms 91 and 92, Are attached so that it may become a position between fulcrum P 1 and 
P 2 , and. Since the tip part of the hand members 84A and 84B provides an interval in a sliding direction and is 
attached to it, each hand member 84 and 84 moves along the X-X line which passes along axis 0 1 at the time 
of the linear movement of the 1st and 2nd arm mechanisms 91 and 92, without interfering mutually. When the 
level-turn stand 81 circles around axis O v the 1st and 2nd arm mechanisms 91 and 92 circle around axis 0 1 

simultaneously. 

[0010]Thus, the processing chambers 71-76 proper to six places are stationed to two or more places where 
the circumferencial direction centering on fixed pivot core 0 1 of the robot device for conveyance of 2 arm 

methods is radiate, for example, and logistics of the workpiece is suitably performed to them. 
[0011] 

[Problem(s) to be Solved by the lnvention]However, in the above-mentioned conventional robot device for 
conveyance, Since it is moved on the straight line which connects 1st and 3rd fulcrum P 1 and R r the hand 
member 84 maintaining an initial attitude as shown in drawing 15 and drawing 16 , the 4th rotation 
transmission member 88 and the 2nd rotary link implement 90 are arranged at the tip part of the 2nd arm 83. 
For this reason, it becomes bulky, and height H 1 as a device near the 3rd fulcrum R 1 must enlarge the 
window prepared for a vacuum treatment chamber, when [ if it puts in another way, ] making the base side of 
the hand member 84 go in and out in a vacuum treatment chamber, the tip part of the 2nd arm 83, and. 
[0012]ln the robot device for conveyance of the 2 above-mentioned conventional arm methods, Drawing 14 
thru/or since axis P 1 of the rotation driving shaft of the 1st and 2nd arm mechanisms 91 and 92 and P 2 are 
arranged ranging over axis 0 1 of the fixed pivot of the level-turn stand 81 so that it may **16** t the turning 
radius of the level-turn stand 81 becomes large. For this reason, the bearings 93 and 93 for rotation for 
attaching the level-turn stand 81 to the fixed frame 80, enabling free rotation, The magnetic fluid seal 94 for 
maintaining this rotating part airtightly to a sliding direction became a major diameter, and the device major- 
diameter-ized, and the device was expensive by use of the bearings 93 and 93 for rotation of a major 
diameter, and the magnetic fluid seal 94 of a major diameter. 

[0013]Although the rotation machine for carrying out linear movement of the hand members 84A and 84B of 
the 1st and 2nd arm mechanisms 91 and 92, respectively is carried in the level-turn stand 81 and it circles 
with the level-turn stand 81 , Since the cable for electric supply was wired from the frame 80 side of 
immobilization in this driving machine for rotation, the turning angles of revolution, i.e., the number of times, 
were restricted as prevention from an open circuit of this cable. The turning angles of the circumference of the 
clock to center-line-of-rotation 0 1 of the level-turn stand 81 and the circumference of an anti-clock to an initial 
installation condition For this reason, an acceptable value, For example, the electric monitoring instrument for 
restricting was required so that it might become less than 540 degrees, respectively, and although it becomes 
expensive [ a device ], the user-friendliness as a device was bad. 
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[0014]This invention was made in view of the above-mentioned problem, and the purpose makes small the 
height by the side of the base of a hand member as much as possible, and it is providing the robot device for 
conveyance of 2 arm methods whose productivity it is compact and is good. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st invention has the 1st 
and 2nd arm mechanisms that attached a hand member for laying a workpiece at a tip, respectively, Linear 
movement of this hand member is carried out horizontally, and it is applied to a robot device for conveyance 
of 2 arm methods horizontally revolved in this hand member. The 1st thru/or the 3rd axis of rotation which was 
supported by the same axle in a place by which it is characterized [ the ] enabling rotation free around the 1st 
fulcrum they are [ fulcrum ] a fixed frame and an axis of a level-turn axis to a frame of said immobilization, The 
1st arm that was attached to a frame of said immobilization, and possessed the 1 st thru/or 3rd rotation 
machine connected with said 1st [ the ] thru/or the 3rd axis of rotation, respectively, and was attached to said 
1st axis of rotation, To said 1st arm, outer links which can be freely rotated around the 2nd fulcrum parallel to 
the 1st fulcrum, One pair of intermediate links supported to outer links around the 3rd fulcrum that makes a 
pair in a position of the outside over the 2nd fulcrum according to plane view enabling free rotation, Around 
the 4th fulcrum that makes a pair, are the inside link supported enabling free rotation, and in a free end 
section of one pair of intermediate links by this inside link, one pair of intermediate links, and outer links. 
Parallel 4 joint link in which an interval of the 3rd and 4th fulcrums and an interval of the 1st and 2nd fulcrums 
were formed identically, The 1st rotation transmission member fixed to the 2nd axis of rotation, the 2nd 
rotation transmission member fixed to outer links by making the 2nd fulcrum into an axis, the 3rd rotation 
transmission member fixed to the 1st arm by making the 2nd fulcrum into an axis, and the 4th rotation 
transmission member fixed to an intermediate link by making the 3rd fulcrum into an axis, The 1st arm 
mechanism is constituted by the 1st and 2nd rotary link implements allocated, respectively between the 1st 
rotation transmission member, the 2nd rotation transmission member ****, the 3rd rotation transmission 
member, and the 4th rotation transmission member, and. The 2nd arm mechanism of the same structure is 
substantially connected with this 1st arm mechanism at the 3rd axis of rotation, And these 1st and 2nd arm 
mechanisms are arranged bordering on the 1st fulcrum at right and left, attaching to an inside link of each of 
said parallel 4 joint link the 1st [ which is estranged to a sliding direction ], and 2nd hand members - this - the 
1st and 2nd hand members pass along the 1st fulcrum suitably - linear movement being carried out 
horizontally and. this - it is that the 1st and 2nd hand members circle in the 1st fulcrum simultaneously as a 
center. 

[0016]Said each parallel 4 joint link in the 1st and 2nd arm mechanisms by which the 2nd invention is 
arranged bordering on said 1st fulcrum in the 1st invention at right and left is characterized by coming to 
arrange each intermediate link in the same flat surface. 

[0017]Said each parallel 4 joint link in the 1st and 2nd arm mechanisms by which the 3rd invention is 
arranged bordering on said 1st fulcrum in the 1st or 2nd invention at right and left, It is characterized by 
arranging one inside link in the upper part of an intermediate link, and coming to arrange an inside link of 
another side at the lower part of an intermediate link. 

[0018]The 4th invention is characterized by coming to attach two hand members in which said hand member 
disagrees with from said inside link, and projects in the 1st thru/or the 3rd one of inventions. 
[0019]lt is characterized by coming to support the 1st thru/or the 3rd axis of rotation in which the 5th invention 
was supported by said same axle in the 1st thru/or the 4th one of inventions via a magnetic fluid seal for 
airtight, enabling free rotation. 

[0020]The 1st and 2nd arm mechanisms of <an operation> are arranged bordering on the 1st fulcrum at right 
and left, attaching to an inside link of each of said parallel 4 joint link the 1st [ which is estranged to a sliding 
direction ], and 2nd hand members - this - the 1st and 2nd hand members pass along the 1st fulcrum 
suitably - linear movement being carried out horizontally and. this, in order that the 1st and 2nd hand 
members may circle in the 1st fulcrum simultaneously as a center, A mechanism transmitted to the 4th 
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rotation transmission member is simplified, and a superficial space as a device becomes torque of a 
circumference of the 1st fulcrum compact, and it and the 1st thru/or the 3rd axis of rotation, An axis-of-rotation 
carrier which supports the 1st thru/or the 3rd axis of rotation enabling free rotation since rotation support is 
carried out to the same axle by making a perpendicular line into an axis can be made into a byway as much 
as possible, and is accumulated, a device becomes compact as a result, and a device becomes cheap in 
order to use an axis-of-rotation carrier of a byway moreover. The 3rd fulcrum that makes a pair among each 
parallel 4 joint link straddles the 2nd fulcrum, Since it is offset by the outside of the 1st fulcrum and an interval 
of the 3rd and 4th fulcrums is formed identically to an interval of the 1st and 2nd fulcrums, When the 1st and 
2nd arm mechanisms arranged bordering on the 1st fulcrum as the axis of rotation of the same axle at right 
and left operate, the 1st fulcrum an inside link of each parallel 4 joint link, It can move to a horizontal straight 
line and parallel which pass along the 1st fulcrum, maintaining uniformly a horizontal gap of an inside link 
which carries out for relativity. And an inside link with which the 1st and 2nd hand members are attached, 
Since it is supported by link connection which can be done thinly as much as possible and height by the side 
of two bases of a hand member can be made small as much as possible as a result, without using a rotation 
transmission member like old, and a rotary link implement, a window of a vacuum treatment chamber for hand 
member receipts and payments can be made small as much as possible. For this reason, it is especially 
suitable as robot devices for conveyance, such as a semiconductor manufacturing device with which 
processing is performed under vacuum ****. Since the 1st thru/or 3rd rotation machine is attached to a fixed 
frame, when making it circle in the 1st and 2nd hand members horizontally, Since a free position can be 
revolved regardless of turning angles and a workpiece can be conveyed as compared with the conventional 
device which had restriction in a rotation angle of a turning direction, compared w'rth the former, user- 
friendliness of a device, i.e., productivity, is good. In short, according to the 1st invention, height by the side of 
a base of a hand member is made small as much as possible, and a robot device for conveyance of 2 arm 
methods whose productivity it is compact and is good is realizable. 

[0021] According to the 2nd invention, since it comes to arrange each intermediate link in the same flat 
surface, each parallel 4 joint link in the 1st and 2nd arm mechanisms arranged bordering on the 1st fulcrum at 
right and left can make small height by the side of two bases of a hand member. 

[0022] According to the 3rd invention, said each parallel 4 joint link in the 1st and 2nd arm mechanisms 
arranged bordering on the 1st fulcrum at right and left, Since one inside link is arranged in the upper part of an 
intermediate link and it comes to arrange an inside link of another side at the lower part of an intermediate 
link, height H 2 by the side of two bases of a hand member can be made small as much as possible. 
[0023]According to the 4th invention, since it comes to attach two hand members which conflict and project 
from said inside link, carrying in and taking out of four workpieces are performed in a single turning position, 
and the hand member can lessen a tact time in carrying in and taking out of a workpiece. 
[0024] According to the 5th invention, since it comes to support the 1st thru/or the 3rd axis of rotation 
supported by the same axle around the 1st fulcrum enabling free rotation to a fixed frame via a magnetic fluid 
seal for airtight, enabling free rotation, a magnetic fluid seal for airtight can be made into a byway as much as 
possible, respectively, and a device becomes cheap. 
[0025] 

[Embodiment of the lnvention]Hereafter, the example of a graphic display explains this invention in detail. In 
drawing 1 thru/or drawing 10 , it is the 1st thru/or the 3rd axis of rotation supported by the same axle around 
1st fulcrum 0 1 whose 1 is a fixed frame, and 2 thru/or whose 4 are the axes of a level-turn axis enabling the 

free rotation to the fixed frame 1, and is suitably supported via the axis-of-rotation carrier. For example, 
although the fixed frame 1 is attached to vacuum chamber V.C, in order to maintain a vacua, the magnetic 
fluid seals 5 thru/or 7 for airtight are allocated in each shaft part. 

[0026]8 thru/or 10 are the 1st thru/or 3rd rotation machine, and this 1st thru/or 3rd rotation machine 8 thru/or 
10, It connects with the 1st thru/or the 3rd axis of rotation 2 thru/or 4 via rotary link implements, such as 
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rotation transmission members, such as reduction gears connected suitably, a sprocket, or a pulley, and a 
chain, or a toothed belt. 

[0027]The 1st arm with which 1 1 was attached to the 1st axis of rotation 2, the outer links where 12 was 
supported around 2nd fulcrum 0 2 parallel to 1st fulcrum 0 1 to the 1st arm 11 enabling free rotation, One pair 

of intermediate links supported to the outer links 12 around 3rd fulcrum 0 3 in which 13 and 14 make a pair in 

the position of the outside over 2nd fulcrum 0 2 according to plane view enabling free rotation, 15 is the inside 

link supported around 4th fulcrum which makes a pair in the free end section of one pair of intermediate 

links 13 and 14 enabling free rotation, among these the parallel 4 joint link 16 is formed of the intermediate 
links 13 and 14 of 15 or 1 pair of by-pass link, and the outer links 12. This parallel 4 joint link 16 is formed 
identically [ the interval of the 3rd and 4th fulcrum Og, and 0 4 ] to the interval of the 1st and 2nd fulcrum O r 

and 0 2 . 

[0028]The 1st rotation transmission member by which 17 was fixed to the 2nd axis of rotation 3, the 2nd 
rotation transmission member that 18 made 2nd fulcrum 0 2 the axis and was fixed to the outer links 12, The 

3rd rotation transmission member that 1 9 made 2nd fulcrum 0 2 the axis and was fixed to the 1st arm 1 1 , The 

4th rotation transmission member that 20 made 3rd fulcrum 0 3 the axis and was fixed to the intermediate 

links 13 and 14, 21 and 22 are the 1st and 2nd rotary link implements allocated, respectively between the 1st 
rotation transmission member 17, the 2nd rotation transmission member 18 and the 3rd rotation transmission 
member 19, and the 4th rotation transmission member 20. As for the rotation transmission member 17, the 
2nd rotation transmission member 18, and the 1st rotation transmission member 19 and 4th rotation 
transmission member 20, the thing of the same diameter is adopted, respectively. [ 3rd ] The 1st arm 
mechanism 23 is constituted by the above 1 1 thru/or 22. 

[0029]The 2nd arm mechanism 43 43 of the same structure, i.e., the 2nd arm mechanism constituted by 31 
thru/or 42, is substantially connected with the 1st arm mechanism 23 of the above at the 3rd axis of rotation 4. 

[0030]That is, as shown in drawing 1 thru/or drawing 4 , the 1st and 2nd arm mechanisms 23 and 43 are 
arranged bordering on 1st fulcrum 0 1 at right and left. The 1st [ which is estranged to a sliding direction ] and 

2nd hand members 24 and 44 are attached to the inside links 15 and 35 of each of the parallel 4 joint links 16 
and 36 of these 1st and 2nd arm mechanisms 23 and 43. Linear movement of these 1st and 2nd hand 
members 24 and 44 is carried out to horizontally it passes along 1st fulcrum 0 1 suitably so that it may 

mention later, and the 1st and 2nd hand members 24 and 44 circle in 1st fulcrum 0 1 simultaneously as a 

center. 

[0031]The robot device for conveyance of 2 arm methods is constituted by the above 1 thru/or 44. Of course, 
the radiate thing which were centered on vertical 1st fulcrum 0 1 and for which two or more processing 

chambers are suitably established in two or more places is the same as usual. 

[0032]Operation of the 1st arm mechanism 23 is explained in the above-mentioned composition. As shown in 
drawing 3 , the straight line which passes along the 1st and 2nd fulcrum O^ and 0 2 considers it as a thing 

parallel to the straight line of a longitudinal direction, i.e., the straight line of the direction of X, temporarily 
now. 

[0033]ln drawing 3 and drawing 4 , if the 1st axis of rotation 2 rotates only the angle theta clockwise focusing 
on 1st fulcrum 0 1 with the 1st rotation machine 8, as shown in drawing 8 (B), the 1st arm 1 1 will rotate only 

the angle theta clockwise focusing on 1st fulcrum O r In this case, if the 2nd rotation machine 9 connected 

with the 2nd axis of rotation 3 is maintained by the halt condition, the 1st rotation transmission member 17 
fixed to the 2nd axis of rotation 3 will be maintained by the fixed state. 
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[0034]Therefore, if the 1st arm 1 1 rotates only the angle theta so that it may be in the state of drawing 8 (B) 
from the state of drawing 8 (A), The thing of the Y 1 direction is rewound from the 1st fixed rotation 

transmission member 17 among the 1st rotary link implement 21 allocated between the 1st and 2nd rotation 
transmission members 17 and 18, and the thing of the Y 2 direction will be in the state where it coiled around 

the 1st rotation transmission member 17. Namely, in drawing 8 (B), the 1st rotary link implement 21 moves in 
the direction of a 1 and a 2 . Thereby, the 2nd rotation transmission member 18 rotates only the angle theta 

counterclockwise focusing on 2nd fulcrum 0 2< If the 1st arm 1 1 rotates only the angle theta after all so that it 

may be in the state of drawing 8 (B) from the state of drawing 8 (A) since this 2nd rotation transmission 
member 18 is being fixed to the outer links 12, positional displacement of it will be carried out the outer links 
12 maintaining an early posture. 

[0035]Next, the state of the 3rd and 4th rotation transmission members 19 and 20 in the above and the 2nd 
rotary link implement 22 is explained. Namely, if the 1st arm 1 1 rotates only the angle theta so that it may be 
in the state of drawing 9 (B) from the state of drawing 9 (A), The 3rd rotation transmission member 19 fixed to 
the 1st arm 1 1 will be in the state where only the angle theta was clockwise rotated focusing on 2nd fulcrum 
0 2 , to an early state, and the 2nd rotary link implement 22 will move in the direction of b 1 and b 2> Thereby, 

the 4th rotation transmission member 20 rotates only the angle theta counterclockwise focusing on 3rd 
fulcrum 0 3 . 

[0036]Namely, if the 1st arm 1 1 rotates only the angle theta so that it may be in the state of drawing 9 (B) from 
the state of drawing 9 (A), the 4th rotation transmission member 20 will be in the state where only the angle 
theta was counterclockwise rotated focusing on 3rd fulcrum 0 3 , to an initial state. By the way, since the 4th 

rotation transmission member 20 and 20 is being fixed to the intermediate links 13 and 14, if the 1st arm 1 1 
rotates only the angle theta clockwise focusing on 1st fulcrum 0 1 like the above, It moves in parallel in the 

parallel 4 joint link 16 formed by the intermediate links 13 and 14 of 12 or 1 pair of outer links, and the inside 

link 15 so that it may be in the state of drawing 10 (B) from the state of drawing 10 (A). 

[0037]This parallel 4 joint link 16 is formed identically [ the interval of the 3rd and 4th fulcrum 0 3 , and 0 4 ] to 

the interval of the 1st and 2nd fulcrum O r and 0 2 , And since the thing of the same diameter is adopted, 

respectively as for the rotation transmission member 17, the 2nd rotation transmission member 18, and the 
1st rotation transmission member 19 and 4th rotation transmission member 20, [ 3rd ] If the 1st arm 11 rotates 
only the angle theta clockwise focusing on 1st fulcrum 0 1 so that it may be in the state of drawing 10 (B) from 

the state of drawing 10 (A), The parallel 4 joint link 16 will be in the state where only the angle theta was 
counterclockwise moved in parallel focusing on 3rd fulcrum 0 3 , to an initial state. 

[0038]By the way, in drawing 10 (A), the interval of the interval of the 1st and 2nd fulcrum O v and 0 2 , the 3rd 
and 4th fulcrum 0 3 , and 0 4 is made into L r If the interval of the 2nd and 3rd fulcrum 0 2 , and 0 3 is made into 
L 2 , naturally the 4th and 1st fulcrum 0 4 , and interval X ^ of 0 1 will become equal to L 2 . As shown in drawing 
10 (B), if the interval of the direction of X of each fulcrum is made into X 12 , X 13 , and X 14 , for example, Since 
it is X 12 +L 2 =X 13 +X 14 and is X 12 =L 1 COSthetaX 13 =L 1 COStheta, it turns out that it is X 14 =L 2 . Namely, 
since it is X ^X 14 =L 2 , If the 1st arm 1 1 rotates to a clockwise rotation or a counterclockwise rotation 
focusing on 1st fulcrum O r the parallel 4 joint link 16 will be moved in parallel so that the straight line which 
passes along 4th fulcrum 0 4 and 0 4 may become the same line top. 

[0039]Therefore, it is moved to the horizontal straight line and parallel which pass along 1st fulcrum O v the 
inside link 15 of the parallel 4 joint link 16 maintaining horizontal gap L Q of 1st fulcrum 0 1 and the inside link 
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15. Of course, the 1st and 2nd hand members 24 and 44 attached to the 1st and 2nd arm mechanisms 23 
and 43 are projected over the 2nd and 1st arm mechanism 43 and 23 side, respectively so that it may 
become the horizontal straight-line top by which the center of each hand member passes along 1st fulcrum 
O r but. As already stated, the 1st and 2nd hand members 24 and 44, Since it estranges up and down and 

protrudes on each of inside links 15 and 35, even if linear movement of the 1st and 2nd hand members 24 
and 44 is carried out horizontally free, these hand members 24 and 44 and arm mechanisms 43 and 23 do 
not contact. 

[0040]Therefore, as shown, for example in drawing 1 (B), a workpiece is carried in and taken out to the 1st 
hand member 24 by the position by which the 1st arm mechanism 23 was developed by the level radial 
direction so that the 1st hand member 24 may carry out linear movement in the Y 1 direction. Then, the state 

which the 1st arm mechanism 23 was refracted and the 1st hand member 24 was able to draw near in the 1st 
fulcrum 0 1 direction, for example, the state by which it is shown in drawing 1 (A), is in the level-turn state of 

the 1st hand member 24. 

[0041]Thus, when the 1st hand member 24 is arranged at the level-turn state, the 2nd arm mechanism 43 
operates. In this case, in order to carry out positional displacement of the 2nd hand member 44 in the Y 1 

direction, in drawing 3 , the 1st arm 31 is counterclockwise moved focusing on 1st fulcrum O r but operation of 

the 2nd arm mechanism 43 is fundamentally [ as operation of the 1st arm mechanism 23 ] the same. That is, 
when carrying out positional displacement of the 2nd hand member 44 in the Y 1 direction, only the 3rd 

rotation machine 4 drives, and a workpiece is carried in and taken out to the 2nd hand member 44 by the 
position by which the 2nd arm mechanism 43 was developed horizontally. Then, the 2nd arm mechanism 43 
is refracted and it is arranged at the level-turn state which the 2nd hand member 44 was able to draw near in 
the 1st fulcrum 0 1 direction. 

[0042]Now, when the 1st and 2nd hand members 24 and 44 are arranged at the level-turn state, If the 1st 
thru/or 3rd rotation machine 8 thru/or 10 synchronizes mutually, rotates and the 1st thru/or the 3rd axis of 
rotation 2 thru/or 4 rotate with the same angular velocity to a uniform direction, each part attached to the 1st 
thru/or the 3rd axis of rotation 2 thru/or 4 will move to a uniform direction as a whole. For this reason, whole 
each part attached to the 1st thru/or the 3rd axis of rotation 2 thru/or 4 circles to a clockwise rotation or a 
counterclockwise rotation focusing on 1st fulcrum 0 1 in drawing 3 , maintaining the state by which it was 

shown in drawing 4 . [0043]The 1st and 2nd hand members 24 and 44 simultaneously Thus, after [ proper ] 
angle revolution was carried out, The 1st and 2nd hand members 24 and 44 choose it as horizontally it 
passes along 1st fulcrum 0 1 free, it projects individually, and carrying in and taking out of the workpiece to the 

1st and 2nd hand members 24 and 44 are performed. 

[0044]The 1st thru/or the 3rd axis of rotation supported by the same axle like the above around the 1st 
fulcrum that is a fixed frame and an axis of a level-turn axis enabling the free rotation to the frame of said 
immobilization, The 1st arm that was attached to the frame of said immobilization, and possessed the 1st 
thru/or 3rd rotation machine connected with said 1st [ the ] thru/or the 3rd axis of rotation, respectively, and 
was attached to said 1st axis of rotation, To said 1st arm, the outer links which can be freely rotated around 
the 2nd fulcrum parallel to the 1st fulcrum, One pair of intermediate links supported to outer links around the 
3rd fulcrum that makes a pair in the position of the outside over the 2nd fulcrum according to plane view 
enabling free rotation, Around the 4th fulcrum that makes a pair, are the inside link supported enabling free 
rotation, and in the free end section of one pair of intermediate links by this inside link, one pair of 
intermediate links, and outer links. The parallel 4 joint link in which the interval of the 3rd and 4th fulcrums and 
the interval of the 1st and 2nd fulcrums were formed identically, The 1st rotation transmission member fixed to 
the 2nd axis of rotation, the 2nd rotation transmission member fixed to outer links by making the 2nd fulcrum 
into an axis, the 3rd rotation transmission member fixed to the 1st arm by making the 2nd fulcrum into an axis, 
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and the 4th rotation transmission member fixed to the intermediate link by making the 3rd fulcrum into an axis, 
If the 1st and 2nd arm mechanisms are constituted by the 1st and 2nd rotary link implements allocated, 
respectively between the 1st rotation transmission member, the 2nd rotation transmission member ****, the 
3rd rotation transmission member, and the 4th rotation transmission member, respectively, The mechanism in 
which the torque of the circumference of 1st fulcrum 0 1 is transmitted to the 4th rotation transmission member 

20 and 40 is simplified, and the superficial space as a device becomes compact. 

[0045]3rd fulcrum 0 3 which makes a pair among each parallel 4 joint link is located in the outside over 2nd 
fulcrum 0 2 , Namely, since it is offset outside and the interval of the 3rd and 4th fulcrum 0 3 , and 0 4 is formed 
identically to the interval of the 1st and 2nd fulcrum O r and 0 2 , If the 1st and 2nd arm mechanisms 23 and 
43 arranged bordering on 1st fulcrum 0 1 as a driving shaft of the same axle at right and left operate, 1st 
fulcrum O r They are movable to the horizontal straight line and parallel which pass along 1st fulcrum O r the 
inside links 15 and 35 of each parallel 4 joint link maintaining uniformly the horizontal gap of the inside links 
15 and 35 which carry out for relativity. And the inside links 15 and 35 with which the 1st and 2nd hand 
members 24 and 44 are attached, Since it is supported by the link connection which can be done thinly as 
much as possible and height H 2 by the side of two bases of the hand members 24 and 44 can be made small 
as much as possible as a result, without using a rotation transmission member like old, and a rotary link 
implement, The window of the vacuum treatment chamber for hand member receipts and payments can be 
made small as much as possible. 

[0046]Since rotation support of the 1st thru/or the 3rd axis of rotation 2 thru/or 4 is carried out to the same 
axle by making a perpendicular line into an axis, A device becomes cheap, in order to be able to make into a 
byway the axis-of-rotation carrier which supports the 1st thru/or the 3rd axis of rotation 2 thru/or 4 enabling 
free rotation, and the magnetic fluid seals 5 thru/or 7 for airtight as much as possible, respectively, and for a 
device to become compact and to use the axis-of-rotation carrier of a byway, and the magnetic fluid seal of a 
byway. For this reason, it is especially suitable as robot devices for conveyance, such as a semiconductor 
manufacturing device with which processing is performed under vacuum ****. Although the radiate processing 
chamber of the circumferencial direction centering on fixed pivot core 0 1 of the robot device for conveyance 
of 2 arm methods proper to two or more places is stationed, Since the driving shaft of the 1st and 2nd arm 
mechanisms is supported by the same axle around 1st fulcrum which is an axis of a level-turn axis, the 
revolution situation of the 1st and 2nd arm mechanisms is not [ how ] scrupulous, and the relation between 
the robot device for conveyance and two or more processing chambers of a circumferencial direction is 
always maintained by fixed physical relationship. 

[0047]lt can be made to circle, when making it circle in the 1st and 2nd hand members 24 and 44 horizontally 
since the 1st thru/or 3rd rotation machine 8 thru/or 10 is attached to the fixed frame 1 , without being restricted 
to an angle. For this reason, since it can be circled in the hand members 24 and 44 in a free position 
regardless of turning angles and they can convey a workpiece as compared with the conventional device 
which needed the check of turning angles, i.e., the rotation angle of a turning direction, compared with the 
former, their user-friendliness of a device, i.e., productivity, is good. 

[0048]lf each intermediate link is arranged in the same flat surface among parallel 4 joint links, height H 2 by 
the side of two bases of the hand members 24 and 44 can be made small. 

f00491 Drawing 11 and drawing 12 are the figures showing other examples of this invention, and the hand 
members 24, 24, 44, and 44 of two each which the hand member attached to the inside links 15 and 35 
conflicts horizontally, and projects are attached. In this case, for example, positional displacement of the two 
hand members is suitably carried out to the end of Y 1 and the Y 2 direction, and carrying in and taking out of 
four workpieces are performed in a single turning position. Although linear movement of the two hand 
members is not simultaneously carried out in the direction to a single processing chamber, since the tact time 
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of carrying in and taking out of a workpiece can be lessened if it is made to move in the direction which is 
mutually different by selecting the move direction suitably for example, productivity is good. 
f00501 Drawing 13 is a figure showing the modification of parallel 4 joint link, and each parallel 4 joint link in the 
1st and 2nd arm mechanisms 23 and 44 arranged bordering on 1st fulcrum 0 1 at right and left, For example, 

one inside link 35 is arranged in the upper part of an intermediate link, the inside link 1 5 of another side is 
arranged at the lower part of an intermediate link, and a hand member is attached to each of inside links 15 
and 35. Thus, if an inside link and a hand member are arranged, height H 2 by the side of two bases of a hand 

member can be made small as much as possible. 
[0051] 

[Effect of the lnvention]The robot device for conveyance applied to the 1st invention in the above explanation 
so that clearly, It has the 1st and 2nd arm mechanisms that attached the hand member for laying a workpiece 
at the tip, respectively, In the robot device for conveyance of 2 arm methods which linear movement of this 
hand member is carried out horizontally, and is horizontally revolved in this hand member, A fixed frame, and 
the 1st thru/or the 3rd axis of rotation supported by the same axle around the 1st fulcrum that is an axis of a 
level-turn axis enabling the free rotation to the frame of said immobilization, The 1st arm that was attached to 
the frame of said immobilization, and possessed the 1st thru/or 3rd rotation machine connected with said 1st 
[ the ] thru/or the 3rd axis of rotation, respectively, and was attached to said 1st axis of rotation, To said 1st 
arm, the outer links which can be freely rotated around the 2nd fulcrum parallel to the 1st fulcrum, One pair of 
intermediate links supported to outer links around the 3rd fulcrum that makes a pair in the position of the 
outside over the 2nd fulcrum according to plane view enabling free rotation, The parallel 4 joint link in which it 
is the inside link supported around the 4th fulcrum that makes a pair in the free end section of one pair of 
intermediate links enabling free rotation, and the interval of the 3rd and 4th fulcrums and the interval of the 1st 
and 2nd fulcrums were identically formed of this inside link, one pair of intermediate links, and outer links, The 
1st rotation transmission member fixed to the 2nd axis of rotation, and the 2nd rotation transmission member 
fixed to outer links by making the 2nd fulcrum into an axis, The 3rd rotation transmission member fixed to the 
1st arm by making the 2nd fulcrum into an axis, The 4th rotation transmission member fixed to the 
intermediate link by making the 3rd fulcrum into an axis, The 1st arm mechanism is constituted by the 1st and 
2nd rotary link implements allocated, respectively between the 1st rotation transmission member, the 2nd 
rotation transmission member ****, the 3rd rotation transmission member, and the 4th rotation transmission 
member, and. The 2nd arm mechanism of the same structure is substantially connected with this 1st arm 
mechanism at the 3rd axis of rotation, And these 1st and 2nd arm mechanisms are arranged bordering on the 
1st fulcrum at right and left, attaching to the inside link of each of said parallel 4 joint link the 1st [ which is 
estranged to a sliding direction ], and 2nd hand members - this - the 1st and 2nd hand members pass along 
the 1st fulcrum suitably - linear movement being carried out horizontally and. this, in order that the 1st and 
2nd hand members may circle in the 1st fulcrum simultaneously as a center, Since the mechanism in which 
the torque of the circumference of the 1st fulcrum is transmitted to the 4th rotation transmission member is 
simplified, and the superficial space as a device becomes compact, and the 1st thru/or the 3rd axis of rotation 
make a perpendicular line an axis and rotation support is carried out to the same axle. The axis-of-rotation 
carrier which supports the 1st thru/or the 3rd axis of rotation enabling free rotation can be made into a byway 
as much as possible, and is accumulated, a device becomes compact as a result, and a device becomes 
cheap in order to use the axis-of-rotation carrier of a byway moreover. The 3rd fulcrum that makes a pair 
among each parallel 4 joint link straddles the 2nd fulcrum, Since it is offset by the outside of the 1st fulcrum 
and the interval of the 3rd and 4th fulcrums is formed identically to the interval of the 1st and 2nd fulcrums, 
When the 1st and 2nd arm mechanisms arranged bordering on the 1st fulcrum as the axis of rotation of the 
same axle at right and left operate, the 1st fulcrum the inside link of each parallel 4 joint link, It can move to 
the horizontal straight line and parallel which pass along the 1st fulcrum, maintaining uniformly the horizontal 
gap of the inside link which carries out for relativity. And the inside link with which the 1st and 2nd hand 
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members are attached, Since it is supported by the link connection which can be done thinly as much as 
possible and the height by the side of two bases of a hand member can be made small as much as possible 
as a result, without using a rotation transmission member like old, and a rotary link implement, the window of 
the vacuum treatment chamber for hand member receipts and payments can be made small as much as 
possible. For this reason, it is especially suitable as robot devices for conveyance, such as a semiconductor 
manufacturing device with which processing is performed under vacuum ****. Although the radiate processing 
chamber of the circumferencial direction centering on fixed pivot core 0 1 of the robot device for conveyance 

of 2 arm methods proper to two or more places is stationed, Since the driving shaft of the 1st and 2nd arm 
mechanisms is supported by the same axle around 1st fulcrum 0 1 which is an axis of a level-turn axis, the 

revolution situation of the 1st and 2nd arm mechanisms is not [ how ] scrupulous, and the relation between 
the robot device for conveyance and two or more processing chambers of a circumferencial direction is 
always maintained by fixed physical relationship. Since the 1st thru/or 3rd rotation machine is attached to the 
fixed frame, when making it circle in the 1st and 2nd hand members horizontally, Since a free position can be 
revolved regardless of turning angles and a workpiece can be conveyed as compared with the conventional 
device which had restriction in the rotation angle of a turning direction, compared with the former, the user- 
friendliness of a device, i.e., productivity, is good. In short, according to the 1st invention, the height by the 
side of the base of a hand member is made small as much as possible, and the robot device for conveyance 
of 2 arm methods whose productivity it is compact and is good is realizable. 

[0052]According to the 2nd invention, since it comes to arrange each intermediate link in the same flat 
surface, each parallel 4 joint link in the 1st and 2nd arm mechanisms arranged bordering on the 1st fulcrum at 
right and left can make small the height by the side of two bases of a hand member. 
[0053]According to the 3rd invention, said each parallel 4 joint link in the 1st and 2nd arm mechanisms 
arranged bordering on the 1st fulcrum at right and left, Since one inside link is arranged in the upper part of an 
intermediate link and it comes to arrange the inside link of another side at the lower part of an intermediate 
link, height H 2 by the side of two bases of a hand member can be made small as much as possible. 
[0054]According to the 4th invention, since it comes to attach two hand members which conflict and project 
from said inside link, carrying in and taking out of four workpieces are performed in a single turning position, 
and the hand member can lessen the tact time in carrying in and taking out of a workpiece. 
[0055]According to the 5th invention, since it comes to support the 1st thru/or the 3rd axis of rotation 
supported by the same axle around the 1st fulcrum enabling the free rotation to a fixed frame via the magnetic 
fluid seal for airtight, enabling free rotation, the magnetic fluid seal for airtight can be made into a byway as 
much as possible, respectively, and a device becomes cheap. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 1] lt is a perspective view showing the example of this invention, and drawing 1 (A) is the figure with 

which the 1st and 2nd arm mechanisms 23 and 43 were crooked and in which showing a turning state, and 

drawing 1 (B) is a figure showing the state where linear movement of the 1st hand member 24 is carried out 

by the 1st arm mechanism 23. 

[Drawing 2] The front view of drawing 1 

[Drawing 3] The top view of drawing 1 

[Drawing 4] The vertical section front view in drawing 1 

[Drawing 5] The V-V line sectional view in drawing 4 

[Drawing 6] The VI-VI line sectional view in drawing 4 

[Drawing 7] The expansion perspective view showing the tip part of drawing 1 

[Drawing 8] The top view for explaining the operating state of the important section of drawing 4 

[Drawing 9] The top view for explaining the operating state of the important section of drawing 4 

[Drawing 10]T he top view for explaining the operating state of the important section of drawing 4 

[Drawing 11]T he top view showing other examples of this invention 

[Drawing 12] The perspective view of drawing 11 

[Drawing 13] The front view showing the modification of the parallel 4 joint links 1 6 and 36 

[Drawing 14] The important section section front view showing a conventional example 

[Drawing 15] The vertical section side view of drawing 14 

[Drawing 16] The top view for explaining the operating state of drawing 14 

[Drawing 17] The top view for explaining the condition of use of drawin g 14 

[Description of Notations] 

1 A fixed frame 

2 thru/or 4 - the 1st thru/or the 3rd axis of rotation 
5 thru/or 7 - the magnetic fluid seal for airtight 

8 thru/or 10 - the 1st thru/or 3rd rotation machine 
11 and 31 The 1st arm 
12, 32 outer links 

13 and 14 Intermediate link which makes a pair 
33 and 34 Intermediate link which makes a pair 

15 and 35 Inside link 

16 and 36 Parallel 4 joint link 

17 and 37 The 1st rotation transmission member 

18 and 38 The 2nd rotation transmission member 

19 and 39 The 3rd rotation transmission member 

20 and 40 The 4th rotation transmission member 

21 and 41 1st rotary link implement 
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22 and 42 2nd rotary link implement 

23 The 1st arm mechanism that consists of 1 1 thru/or 22 

24 The 1st hand member 

43 The 2nd arm mechanism that consists of 31 thru/or 42 

44 The 2nd hand member 
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[Drawing 1] 





[Drawing 2] 
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[Drawing 4] 
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1 

jgatf? KSIgtcteC^-C. @3e©##£. zMRISeIhII*© 
CEKl|5|K6K:^}$3n/c^ 1 7!)Sm3CDIeIKWi> BUSBH 

5e©fiH*{ciR#w nr. tut Bis 1 7!>SB 3 ©nnainc 

^^JfifSSn/c^l ftS03©l!lteig«rtS<!:*Jifll U 10 
*po. Mlftff 1 '©HIBMCeBtftW 6hfcl 1 T-Ai> 

t?ta^ i r - A-tcat u r n 1 «icw«t* 2 3l£© s 

i»K>HH©fiai-c«*a-r*33EjS©at>»3 -csfflM y > 
^ic^uriHiKaa^Jtsn/c 1 st*©*^ y > t> t . 
1 jft©4ira y > * © § S4g8Br>tf * & rs& 4 3t£©* 
0meg£&c33$$ftfcrtMiy >*t?*-»t. Srtfflfl 
y>*. i^©4>ray >d>teJ:eWfflijy >inc«fcri. SI 
3 feii>'^4©3t*©raPBi^ 1 *s <fc ^ 2 ©3&&DRS 

Hi#ra—«:m3ftfc¥fTHffi »2©@fg 20 

t v r ^ffl'J y > * cc@s 3 ftfciii 2 ©h^g^spw <t . 
^25j^*#^;iu-c»i©r-Atc@^sn/c^3© 

ft/cm 4 ©ssgfejiasw t . jh 1 ©sise**** £ 
3*2 <Dmn&&mtis&vt'm 3 ©isifiejisptt £i&4 

©l°ll££agW<i:©P H 1K:*/?IBS3nfc^ 1 te£t>'lfr2 

©missus J:.?: ± d m 1 ©r - jjsm»w&s n * t 
sk, g[M 1 ©T-A«#inse«jK:ra— «js©^2© 

T-Ati1fAS03©lll£l4K:a*S$n. ^oig^lfccJ: 30 

B?I2 WQgp "J > * ©** ©rtffll y > f tc JiT^fSlKgt 
IBT 1 <t tf* 2 ©^ > FflttteKtftt . BW 1 *» : . 
«fcO*^2 ©^> F»t***j*S«:W 1 £j&fca**¥#ft 
tcffiW£»S*-i*£#K:. tt«l*JJ:C8&2©r»>FW 
1 X^^t^i UT|5)B$K:Sg|pI Sn-S C £ 5r!f#m 

1 *5«tD f »2©T-A^«|tCfclt^B!rlE*^©^fHgS 

y>^«. ^<?©*^y>^* s i^— ^P-srttciBgsn-r 40 

go 

r ft 1 x« 2 &ciei£©> 27- A;#a©»2SR3 u 
[8**314] ffliB'^FWWtt. Su5Ertffl9 , J>***6 



«fHPF 1 1 -3 3950 

2 

bi#jb 1 &t> u 3 ©i*m^tcfB«© 2 r - 

[«#JB 5 3 SJIBRII*«:3*f 3 *ifc# 1 7b 3 ©H 

n s nr & ^ i a: i ^ u 4 <d i ^rn^ cc ists© 2 r 
[A9ioimaci»R] 

[0 00 1 ] 
[0 0 0 2 ] 

[0003] icw, Mmflm<Dmmtzmz>tc&. 
[0004] ee*. 2r-A*s:©jSKasfflp#^ h«« 

ilttt, «Atf. HI 475MH1 7tcSKStiS«8B*« 
r, 8 0«g^©#*, 8 1«, HS©«b**8 0CC*ru 
^S£lHl^ h 8 2IJ*¥iaiS8 1 ©ffcSOa WfftcS 

i3t*p, <DStoor@eeficc3at$n/c^icDr- 

2CC»ur*lX«SPi k:W4^2^ 

q s ©*to0-cH«aft«:^3nfcW2<Dr-A, 8 

4tiI2(D7-A8 3CC»L-C»23£*Qa 

3 3t*Rx ©*to0riaiEa«ECc3a#3ti^N>F» 

ssn/c^ioigtEeaautt, sew, *2 3t^Qi * 

»^iUtS2©7-A8 3 tC@S^n/c^2 0[HlSe 
Sfc»*t, 8 7«, »2 3t*Qu 4«S<bLtS107- 

A8 2tcHjesnte»3<DaiEeaiaw*. 8 8^ ^3 

3t*Ri *IIKiLr^>FaiW8 4CcHffi3nfc»4 
OlilKfESSW*. 8 9 J: 0*9 0 ti, » 1 ©Inl^G^aJ 
W85iS2 OlHEfi^Snt 8 6 4dct 3 
95M8 7 iS4©@gfclSW8 8 <fc©IHK**e«S 
nfc»l*<t^»2©15pEaBB*'C**. <c*J. life 
«fcaf»2©3t^OIBWSi % »3fcJ:tf»4 0X«©IB 
PBS t3&spl— frofjU ©SfeeSSPft 8 5<bm2CD 



(3) 

3 

(D^BM^8 7 iO^Stb*^^ 2 : 1 tCJF5*£3n 

8«, ^^->x7'p^^ h*4i>tt^-y-*sjas:tc 
BH>6*i* c*i6«:i£i;r*i*$J:cj p JB2©islCiSI** 

8 9. 9 0 W*»ff^<^h«*sai[«:ffl 

[0005] ±IB 82 75M90K:J:9S£1<DT- AflMS 

9 1«?n, C©*l©7-A«»iX-XlBC» 

, . p, torsmittm— *c**. ±ib8 0 7!>3E9 2k:j: 

ctoaBSBn*:* hStBCcfcc^T. atlRtfSI2<D 

•cbmbts. «fictaa68 i*«H3e©»f*8otc» 
HttaLhJctifflt-r*tt»rlBtb«ecj: 9® 1 cdt-as 
[ooo6]^ mi <DmnB&mi 8 s tmMtfmic 

«WSWFH-*fiJ«:#ft-rtitf. fltl*Jj:CX»2(DiaKe 
jS3B# 8 5, 8 6 HI KlffiS 3 n/c^ 1 ©[olSEfii&jl 8 9 

<o^%. Y a *i«i©.fc©tt»i(D0«eaiaj*#8 5cc« 

tot, Y 2 ^i«]Cr>fcCD»Sl©leWEeaSPW8 5 3^6 
£ e ChfcJ:0»2(DlsllEe3iaW*8 6»4»23t^Qi 

se^spw 8 5iS2 (Diii^e^a** 8 6 1 «*att^ 

2 : lt*^* ±IS<£>c:<h< % f 1©7-A8 2*5 

-rtitt* *2©iH£eaaM5t8ejai2S*Qi»**^ 

iL-Cft*2 0/e»B*»t*lBlCCH»8ti«. COiS^, 
*2<DIs]|E££a*t 8 6tt»2<DT-A8 3&C@;E£n 
■Cl^Sfc*, »2©0ISeaia*f8 6 i»2 0T-A8 40 
3&tt*2 2JSQi *"t^il/r»flE2fl«W«»WrtI 
tcin&sfts. JUL »2*<fcO p m33tjSP 

i . Qi . Ri — MJSik^ciiLS^ it^SSrc^ 1 ©7- 

aW86tt»2S^Q 11 **'Oi:LTft*2 0/c»l^ff 
*Ffil«:@«iSn4. C<btc&>. S3^R ia ^2$^ 



^gg^P 1 1 - 3 3 9 5 0 

4 

T-A8 2#±K<Dt:£<*l3u5Pi *+Ail/rH 
BSBt*fiCCftK 0 ftitt @tt 3 ti/c <h * com 3 %&R X 2 (O 
&Mte, SlfcctO'S207-A82, 8 3 <0^MWS<0 

*i*j<tcK»r3 3t^Pi . Ri 4«S*a»tt«:fi[«or 

[0 00 7 ] £6&C, ±fS<DC:£<, I2OT-A8 3 

wtxfatmtbztitcm^ ii©7-a8 2tc@s^n 

/cgt 3 ©@ia£»3M5t 8 7iS4 <DEI&£ii8l*t 8 8 t 
(DHtC|BSSti/c*2(DI5|eate*:9 0CD0^. 
ft<Dfc©tt*3<D[srtE^aW8 7Cc«#o* fc Y a * 
ft<D&<D&i^3<2@fe{^Sl^8 7fr&*R3hfcK88 
<fctt£. Tttfo^ Hi 6«:*5i^r»2coiPiKaitta9 

4CD[el«E<H^§PW8 8l*»3&SR»,**-friUTHW 

ft;£ftcc@tts*i£. ic^r, ±iBot:<t<> IH2cd 

7-A8 3*sS23£*QnSr*'C^UTftK2 
fWfaCCEMIrrtitf. ^4QteIfi£^SBW8 8 i^3cD 
!B6fia«W*8 7 4B*aik*«2 : 1*C*^ i4 
©HReiiSMsf 8 8 a* 3 3&S R a i * i OX ft K 0 

/dWJSII#«-^rfilK:|pI«lStl, JgmiUT, ^4C0H]^e 
»SP*f8 8O«fS^C 0 tt»lteitrt»3 3t^Pi . R 

[0 00 8 ] ±IBCDCr<b< t S107-A8 2***lS: 

^4©IiII£e^glW8 8CCH5£Stifc^> FSI5W8 4 
tt, *l©r-A8 2©Bt6«©»l*5ctCF»33tjSP 
» . Ri ^*S^il:^±-C, ?7mS«»^*SJ#Uoo^lco 

[0 00 9 ]{^^C, ®2CDT-A^if9 2#SH*5«fc 

Loox^rfi]tc|gaijsn^ B cco»i*5<tu r »2©r- 

AM9 1, 9 2<D$L*<b^> K8PW8 4 A, 8 4B 

Sj&Pi . Pz IH©tt«itt*J:9«:Bl#»6h* 
ift^C, /n>KSW*8 4A. 8 4B©36fl8BPtt±T*I*] 

07-A«f9 1, 9 2<D!^^»JB#K:, ^0a>F 
mt8 4, 8 4«*BSCC z F*"r4CiSc<l*S0 1 *ffi 

*x-x*cc»or»»-r*. §e>^c v *^jaa^8 i 

WI207-AWI9 1, 9 2 aSRHJJcafcfcO, CD^^ 
[0 0 1 0 ] CCOJ: ^tc, 2T-A#S©»3Sfflo#* 
«»fflBf«:, 6«Bf0catS©«fflS7 1^76* 

[0 0 1 1 ] 



5 

6 tC^Sn* <:<!:<. ^>F8Mvf8 4«8*i5 : &3tJ3 

L-3oJHi*5«fct«»3^P» ■ R» Zte&\g.U±.-e& 
ttStt-SfcaWC. m2©7-A8 3©5fcSf&glKCtt. JfT4 
©EISGaeW* 8 8 *J J: O'^ 2 ©leHi A 9 0 *5ggg 

©«SHa sWMKfc*). m2©T-A8 3©5fcJf§gP. 

»*rn«^> fw*8 4©*awM*X£*mrtKffl 

[0012] 3 ±12&5fe©2 7-A#5£©«fc2tffl 

h^g(c*s(<i-c«. m i 47!jMS i 6^£nsc: 

t<. »l*J<tiJ £ *2©T-A«|«9 1. 9 2©[H]eig 

*b*li©*fcKP. . Pi tizMF-JglsJoS l ©iSHe]»©f*;& 

Or ^^-Cl2M§nrv»-5>/c«t>. 7k¥telHla8 1©[1 
C(Dtctb> fcW-fflBG 8 1 £@S 
©#<*8 otcinteg^cgxm-sfc*©[Hi^ffltt^9 

3, 9 3^. C©mEaP»*±T*lSjtc»Lr«afK:|6 
}#-rSfc»©SS14dfe(*^-^9 4#A1£<!:& I 9. «S* 5 
*&{frf £ ift{C*g©lMEHi***9 3 . 9 3*±^ 
a©®ttSfe#-> - ;u 9 4 ©ffiffl tc J: <3 ^g* 5 lSffl <t ft r> 

[00 13] Jdl*»J:^»2©T-A«fl|9 
1, 9 2 ©^> F3PW8 4 A. 8 4 B ^ it^^Stl $ 
•&Sfc»©lMi»Bl«». 7k^-)telHl^8 1 KfSi&Sft 
-C. *¥JteIHS8 1 iftKBSSfti**. C©[5|i£fBfg 
SftiK:tt@^©#<*8 OW^MlfflC^-^l'M 
Sn^fctf), C©er-yjV©|R^±<!:L-r]6£Il^, 

-r^fc^tiisiii^fMissn-ci^c. c©fcs>. waas: 

5B#fHBI"D*JJ:0 £ 5«Fgt5i'?©iSI5|fta*si*^ii. 00*- 
|f^540 gJiU*J i & S «fc 5 tc$lj|i&-r £ fc*©lIKl 

It L-£©&l,>li§^#S#>-?fc„ 

[0014] #f^ttJd&©raSKffi*T&<*ftfck© 
■C, -€-©gWli. /n> KgPt*©»SP#J©lSS ; l:oJS.WtC 
/jN^TStfttt. =i:w«*1«-C£Stt©ft»&2 7- 
A#3£©8liltffla*? Hait«ftt4C4r*5. 

[0015] 

«?>. 2p^i©^Bjti. aani«*«H-r*fc«>©^> f 

ffiitffiDtf ? h*»tC»§Stt*. ^©!Hfi![i-r*<!:C 
5tt. HJ£©1*f*&. ★Tifill**©**^***!^ 

©*t>«3 -CB!riBB5e©«#«:0i5astci5i«i«:3tr#3 n 

fcm 1 7?>Mm3 ©HRWli . WKHjeotWfrKBtfttf 6 
ftt. 1912m 1 71jMm3©[liK3ftK^***§3ftfcmi 
7i£»3©lll0BMi»i**«O. 1912^ 1 ©H 



4) »H¥ 1 1 -33 950 

6 

KttKffittWfcttfcf&lT-Ai. 1912m IT- AK*t 

b-cm i ^*ocwfem23t*©*t) k> -em&stEtjift 
fflij y > * t . ^sta-em 2 3&s*^i»/WJ©flfS-c*f 
*a -r m 3 3l£.©£ *> 0 -e *hii v > * tew- u -cishes a 
testes ftfc 1 tt<D<pr$ vis ft. 1 *f ©fun y © 
e daisasr** * &-r m 4 £.#.© s ft 0 -cmn. i skjs 
sn/£iF«9{iij | ;>i't?«>-D-c > tertffi'jy>^. i*f©«t>iH 

©fflffi£fll 1 J:0 t m2©^>©raP5i*spI-«:^3 ' 

10 n/c¥tf his y <t . m 2 ©ekw^hs $ ft^m 1 
©HKGasRW t . m 2 3&&£*fcB;& i/c*wi y > * «c 
@S5 n/cm 2 ©ii^e^gBW i . m 2 
rmi©r-AK:@ssnfcm3©iiiE(EasPM<t. m 
33t^i*iftKt u-c«f nay >5'tc@ssn?tm4©iHite 
e^sw <t . m 1 ©miieiisct* <tm 2 ©nigeiiSM* 

*j«fea c i*3©IH6e3tBBW<!:»4©Hl6ejlWWt© 
P^tc^A? 12^3 Mem 1 *5j:a t m2©lH]fe*^Aitc<l; 

*3mi©T-Aaflt3&s«fiS3n2»ift«:. temi©r- 
2,mmtmwmvLm-^<o^2 ©t-a««*s»3 © 

20 Siitt«:»iSS*a. ^osmi *sj:a j m2 ©T- 

1 s^iswKffiGcciEBs n. itrswf Baa y > * 
©^*©rtffi'jy >*cc±T^r&jK8tiar2>m 1 fcitxm 

2©^> FS*t*Btfttt. »»lteJ:C«»2©^>F» 

mc> mm 1 ti«to*m2©7^> FS$wa*m 1 st^*** 

i l> "CIS] B# iT*^. 

[0016] *m2©^ii % *»i©«wk 

fcC^-C. 1912m 1 3DS**Kte6KiB«S*l4» 1 *»«t 
C?m 2 © T - A«£BIK: *5l-t ^>t9I2* * ©W fflgB y > ^ 

[0017] 3£&c. *»3o»wb. *mis/c«m 
2©f6Wtc*it>r. 1912m 1 3fc&**ucaEfctce«s*i 
^m i *j «tyw2 ©r- AHictt} suriB** ©w 
eras y > * ». — *©rtfiO y > * jp+ihj y > f ©±sp«: 
lea^n. ffe#©rtfl'i y y >^©TSPtci2a 

[0018] secc. *m4©^Bj«, #mi&uum 

3©l,>fh*©^«:fc^t. 19f2^>FSPM«. 1912 

40 rt[My>^* i 6tsJSL.r^Ui-r^2[i©^> Fap****^ 

[0 0 19] *»5©»WB. 

4©i->i*n*©^«:tei^. i9i2Pi#4c^:jt$ti/cm 
i nmm 3 ©nfEis » . m&m ©asi±?t* > - * o 

[0020] <{fffl>mite<i:D t m2©T-A^«*5m 

1 3;A£&{c2E*K:Egi* h, 19f2WE3S5 y > f©* 
^©rt<W y >f KJiT^iajKBEIUir ?>m l *jJ:Cf»2 © 

Fauw^rw-ww. t^m i *5«ty : m2©^> fsw* 5 
so tern 1 3bs*ii •*> Tk^^ mss&ito $ n -s t * 



C5) 



ftmW* 1 1 -3 3 9 5 0 



»4oieiKf3ism«:e*-r4««i^iB*ffcsn, 

«!: 1 1 WIW^^- > a* ^7 h i ^ 2>>o t 3fT 
17}SSn3©lsll£«l«, SBB*WSil>"CI5IWl6cEHE 
30*StiT^*fcft, SSI 7bS^3<D[pI$Sfi*l]lE&eE 

asmttflts-rsfcabtta^sScfflitti. 3 etc, * 
* owH« y > * © 5 %*t % tt-r* 3 3L&&m 2 10 

*Rt»T\ »i3&S©*HB«c*^-fe9 h3*ir % J£3te 

Ltl 1 3£^**JC3S£*KE!tS tifc* 1 te«fcc«n2 © 
r-A«**JfH*3tiSi. **<D¥t*Hffly>*©rt 

sly ffl»i^r*rtwy >^©*¥*ipj<opa»* 

ffCC*»-r*C4*S"C*4. HI 1*$ J: 0*1112 0 

^> Ffflw^KWw^nsrtffjy >*b. S£fra>ct9tt 
@iEeaiai*t-*>ia«a»*tffli* s c <t a < , pjrwk: 20 

^FSBiLt. #K:»arc*S. 3£>K, *175M* 
ffi 1 2 F«W**¥#ffiK*HHl3 <t 

cctfc«UT, *B*»cHflKc< affiffifiKSBas-er 30 

ate* #ffu©f^K:<fcn«^> f««<&*smb©W3 

»&2T-A^SCCDtBiHfflo#^ H5K»«T«C4 
[0 02 1 ] *»2©»?8CCJ:n«, » 1 3K**»CCi£ 

^<DWfEg®y >^«v ^^o^pjy ^ffflrt 
tce«3 ivctt*fc«>. 2ffl©^>F«St*©«WB©W 40 

[0 02 2 ]*i3o^ami nii3bA*4uc£ 

>6CcEB3ti5»l *$J:a p »2CE>T-A«WII«:teWi«r 

ga*^<DWfHffi y > — ^cortflw y > *#*ih y 

>^Q±§Pfc:I2B3ft, ffe^cDF*9ffJy »#*IB'J>^ 
©TWKIBBSftTttSfcS). 2<i<D^> FW»G>£W 

wowsh, *pjawtc/jNS< -racier**. 
iBrtfflj y > e>tas ut^Ujt^> 2 > fsw*** 

BM*W6*rCtt*fc«>. *— <DlfeHffl[B"C4fll©aUniI 50 



[0 024] #fg5<Df£0J&c£ntf, *l3tjS©**>0 
[0 02 5 ] 

2 71M4B. 7k^jtlslWi©*liS-c*4»l3£^ 
O. (0^^^r@^(D^ltclHlfegatc:|^$fiCc3a$3 
ftfcJSl71M»3<DlltB*^ SOBclMSI***^^ 
3tt3trci>S. MX.I2. @^Q^f*lti*^V. C 

H*1»»K:BJR«ffl©a»ilW^--^ 5 7J£7 #BR3 

[0026] 8 7^si 0tt»i7iM»3©@iEirab« 
x\ c<ommmm3<om^mW)^snmi o«, 

*caaS3ftfc«iM8L x^o^y h**^B^-y-« 
EBSaUSA*^Lr, 91 7}Sin3©lsM3A2 7bS4«: 

£tt3trc<r>s. 

[0 0 2 7 ] 1 1 Bill 1 OlRH2-K*Wtf fcrtteflt 1 
T-A, 1 2ttJni7-Al 1CC»LT»13&50» K 

«y>* % 13, 1 4tt¥B»t?»23&Si0 1 

^©tt«tw*ttT*3»ao, ©*t>ur*H«y> 
* 1 2tc^L/r@i£S«E«:3a^3n/ci*f(D4ipay> 
^ 1 sBifcfo^rjy^* 1 3. i4©g*48arestf 
*tt-rjn43t*o 4 ©**>o-cH(KaaEK:3a*3n*trt 
fflfly>^"c, ccDrtfljjy 1 5 % i»©*iay>^i 

3. 1 4*5«t^WWy >^ 1 2tC<fcO WEHBSSy 1 
6«Sntl^ 0 tt*5. CO¥4fE3g5y >2 1 6 
B % *3*^C«n4<D3&SO f . 0 4 ©IH»*«» 1 fcJ: 

[002 8 ] 1 7B92<DlHHS*fc3tcH^3n/c91 CD 

iHiKe^spw, 1 8tt»23tjSo,*«i«iL-c?Hwy 
>^ 1 2tc@s3n/cm2CDigKe^a5«. iqj*»2 

3<D@«<£itSPW. 2 0^3 5^0, 4HStLT* 
H y 1 3, 1 4CcH5E3ti/c*4<01IIE(SSaB*, 
2 1. 2 2 B31 1 <DE\$£i&jm>M 1 7 i^2 OtgHECit 
gW*l 8 45<fcc;»3©IsHEea»t#l 9im4CD[Hl^G 

^asM 2 0 1 opjee* k^: 3 n/c^ 1 ct c^an 2 
KJi^sr*^o ft*. »io@i£eai»*ti 7 t»2 
(z>[piKe3ta*t 1 8 *j <t e>'9 3 (DHfee^spw i9if 

4<D[p]SE£5S95* ; t2 0 itt^^H-iSOfcO^SfflS 
ntl^o JJ21 17!?S2 2^CJ:0miOT-A^1f 2 



(6) 



3#«fi£3ft*CU*o 

[0 02 9] ±E» 1 <DT-Am*§2 3 <t Jl1f[ft^C|!^]-- 
«5£©fg 2 ©T-- A$|fli4 3 , -rftto%3 171M4 2CC 

[0 0 3 0 3 f H17iSH4CC^StiSc:i 
< 4 *lfcJ:iyf*20T-A««2 3 l 4 3*s»l3t£ 
O, **KaEfiK:RiK3*iT:t>6. t<D» 1 fc«fcc«92 
<£>T-A«g1g2 3. 4 3 0¥tf E3«5 y > ^ 1 6. 3 6 CD 

ortfflij y > # i 5 . 3 5 tc w\ ±T:6Wcgtra*f * 10 

*l*$J:c;*2(D^>FaWs*2 4. 4 4^KffW6nt 
fc*>\ CO*l*$J:aW2<D^>FSW*2 4. 4 

4K, 9 asKusix^o, £ii£7k¥ 

[0 0 3 1 ] ±iB171M4 4K<fc9 2T-A:^<Dj«i£ 
ffla#^ hgg«^ntl^o #7t&> Sitcom I3t 

[0032] ±iB«^tcfct^"c, m«sior-Ai 

«2 3CS>ttff«CO0»"CBi9i"r4- tt*J. B3CC^3*i& 

[0 0 3 3 3 BSfccfcOTSKtefc^T, ^iCDlHlKlgiS 
«8«:J:>3*l©iaiEW2**Wl3&ao l t*«tlt. 
NF«-^tCftK0/c^l5l*3hi<5:, (B) &C^3 

ti2>C£<. S&1T-A1 136«»13&S0» S:**iL 

I3fttt3 KiU£3ft/cJg2 ©la|(EKBb«9 *«f»±tt»CC 

i«j#3nrii4<fc, m2otHi^i43K:@S3n/cmi o 

[0 0 34] Ufctfot, 08 (A) <DiKm#>t>m8 

(B) ©ttiiasi^tcsir-A i i iMH&etcvf 

[§I«jSft&£, J& 1 teJ;C«»2©H(6e*»t* 1 7. 1 
8Pfl^cisg:3n/c^i<DiPieaifsm2 lO^^, Y a # 
frQfcCHi, HS3hfc»l©HfcE«tfWl 7*»6» 

y 2 *ifliia>feo»»i<DH«fijtaM*i 7tc^ 

"Tfttoft. ^8 (B) frCfo^T, 40 
» 1 <Dls]f£«8ft2 ltta, fcJ:tfa 2 ©^fttc^ttr 
cftKJ:0JII2©aiE»«Wl 8ttJB23tjfiO, 

m2CDH^e^S(*t 1 8tt*Hlly>* 1 2tC@£3ftT 
l^/tto, 18 (A) (DtflH*>60 8 (B) ©tt 

»<btt*J:5K:Sl T-A 1 l#ftK0/ct*lHlBi3*i* 
t, WlJy 1 2ttl7W<3!«»*«»L/OOfl[(Ktt 

3n* 0 

[0 03 53 ±ECC*5W4*3teJ:U f «r4©iai6 
(SSSWtlQ. 20i 4 W2©H«JteA2 2iOtt» 50 
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tc^xmmrz. -r<ct>ft, 09 <a> a>tra*&H 

9 (B) ©ttJBittSJ:5«:*ir-Al 
tt[HtS3ft&<!:, HcH5E3ti/c»3©ia 

m-?z>o cmcjzKimi comuBMmt 2 0 as* 3 3&s 

[003 6] T&fr^, ^9 (A) 9 
(B) 0«^i^cI17-A 1 1 tfift&etcV 
@S&3n&<t, »4©a(Efi5jtg|»*2 0 »fiJJtB«»CC» 

WH»Stifc«Mlia*. iC5"C»4©SRe»Stt* 
2 0. 2 0tt*IB'J» 1 3, 14Ki£Sntl^fc 
±E(0C:<t<3ll 7-A1 l^l^Oa 

12, i»o*ny>* 1 3, 1 4*5<tu f rt«y>^ 1 

5KJ:0*J«3n*WH»y>^l 6tt. H10 
(A) 0 (B) ©tt»tttSJ:9«:^tT 

[0 03 7]^, C©WBMBU>*1 6tt. S3* 
J:tf»4©3u&0, . O, CMB»*«»14>J:W»2©X 

. O, ©IHRilB— CC»J«3n k 
{SiSPttl 7&W2-OB4E6iM*l 8*J:0W3©1 
^e^gPtt 1 9 i»4©@IEe3»SK*2 0 £1***19- 
ita<Dt©3&«ffl3tiri»*te»« 010 (A) <S>tK^ 
*>6EI1 0 (B) ©ttJB&ttSJiSCC. *17-A1 1 
^jJHStjSOt ***iuri©W-*l3ltt:ftK0KW|5|lli 

lHfe3tlfcttft&&S. 
[0 03 8] 010 (A) {Cfct^ Slfe 

J:C«»2(03bao 1 . 1 O, ©nBPi*J:CJW34jJ:cn»4 
CD3WO, . 0< ©HPS* La iU »2*JJ:.CX»3<D 
3&SO, , 0 3 ^Pi^rL, <h*rntf, gT4*J<fcCJ f »l 
©ftftO, . O a <DIHBIX 11 B, S«SL, i*L<tt 

^ e 3 etc, bio (B) tc^3 n^>c:i < , ^^05: 

-rn«, x a2 + L, =x 15 + x t ,r^>o, ^ ( 
x 12 = Lx cosa 

X 13 = Lx cose 

X.^Xx^L, "C&>2>/cS?), JU17-A1 l*s» 
[Hlib3n^i, WEHffiy>*l 6tt. »4©*jS 
®)3ft£o 

[0039] i/c^ot, Wfea»u>^ 1 eortmu 
rfijcorai?SLp ««ioosi^Ox 



(7) 

H 

©B*4¥?Tfc»tt«sft*. torn, m\to&vn2<0T 

-A$Hf2 3, 4 3Ccart*W6h*»l*JJ:iyar2©^ 
>FSM*2 4. 4 4(t **©^>F^<D*'l>#01 

*5<tySl©7-Aft»4 3, 2 3»j«:sHUisnrus 

2 4, 4 4tt, ±TW»HUr**©rtfflJy>* 1 5. 

3 5cc^K3ti-ruaytfe, s*ifcJ:tf»2©^>F» 
M2 4. 4 4#k eatc*^ioj«:iatt»ttsn-ct>. 

Cft6<D^>F8W*2 4. 4 4 £7-A{g1f4 3, 23 

[0 040] Wc^ot, (B) CC^StiS 

C<t<, »l©^>FB*t2 4*SY 1 ^ftCCffiBWMBlT 

jn/cSSOfil-C, »lCD/N>FW**2 4{C»L-ca 

2 3#«*rShr, »1©^>F»W2 4#J»13&*0 

, <a) K^sn 

Sttft&s. 0 1 <D^> F8M*2 4 ©**JiHt«»"C* 

[0 04 1 ] C(D£5K: 4 01 <D<"> K»t#2 4*s*¥ 
JgHttlUcEKSnT^aiii^CC, *2<D7-<MM*4 

3 36Sffi»Sh*. C©^, »2<D^>F»t*4 4*Y 

-A 3 1 KM 1 SjSOx LrH*»t;&GlK:*Ifc 
3hS^ »2 07-A»»4 3©»m3:, 01O7- 
A«»2 3 086f / P<bS*WCCl^l— -C**. tttbft, 0 
2©^>Katt*4 4*Y, *rt«C{UBEtt3*S*I^K: 
tt> »3©lH0>Btt«46D*3&JK»Stl, 02<D7-A 
««I4 3 *J7k¥*lftCC»tf StifcSTJEOfiLK-C, 02 © 

^> F«*44ic»itiBiiiti#iA ■ awash*. 

COfl »20r-A«t4 3#H*fStlT, S20/> 
>F«tt4 4#»lXjao, ^rt«:5l»*6tifc*¥l8 
HflMKEBShS. 

[0 042] St, 0 1*5^02 <D^> FWW24, 

4 4^*¥^tR»tcE«3ti , rc^»&CC. 017bM 
03<DIl&lg«l«8 7?>Ml 0#El»CCHttbrHIEIKt& 
$nt, »i7iS»3©@IEtt2 7bS4*sH-*lSiK:BI 
-fti»rcig<ES*i4£> m71S»3©@ia*2 7iM 
4«cK-WW6nte*»3&s±(*i brig— #fite»«rr 

CO/cfe, H4CC^Sn/ctKS8*#iSFboo, 01 
7bS0 3 00^** 2 7iS 4 KgXtttt 6 h/cS-Sfc£{*# . 

[0043 ] COiMc, 01 *>J:a r S2©A> FSBtt 
2 4, 4 4^iaB#tC3SS<DftSig@3ti/cft, SlfcJ: 
O'H2 0^> F8Wt2 4, 4 4#013j£O 1 

02<D'>> FSP*t2 4. 4 4 ^©SJjnX^tDlSA • J8W 
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[0044] ±M<OCt< . @5e<&*W*±, Tk^SSUW 
(OWSrc^b £0 1 to 0 "CttBlljeoWttWaK 
@SEtcp|f4«:3£^Sn/c017bS03©l5lKf4<k, Sul3 
@5eo»*tcBSl^ W h tiX % buIB0 1 7!jM0 3 <Dl§]&Wi 
tc^^ 3t§ £ intcm 1 7bS0 3 (DMWm^Skt ZMtii 
U tJIB»l©0IEI*«cK#W&tifc»ir--A 

«rE»lT-A(c»U-c*l3t*«: 3 Mftt»23£^ 
y>*fc»UTBHEaft«cX»S*ift:l»©*IIIIU>* 

i^©*ray >^©a*^spt>!t«:&"r04 3t^cD 
*to0r@Rafitc^3tifcrtffJ , j>^"C*r>r. IS 

0, »3fe±»*4©^©iaPSi*ltecfcU c »2©X 

gLomm 1 3&sRi— ficjBjRs n/c y > * t . 02 

©EHEttCcHS 3 1 ©ElKiE^SPt* £.02 3t£ 
ilifcKi UTWM'J >*6cH5£3ftfc*2©0R£*® 

Mi. ^2X^#Si^tf KD7-AtC@SSn/c 
03OlilfeeBSmi. JH3XjS*«tKi^ - C+BU> 

^«:Hjesn*:»4©aiieai»t*i- mouKest 

SM* £0 2 (DBlEeaa*** <t i » 3 (DH«GaiB»* 
<fc04©@RG*ap*ti<OIHK:^^E89:3 titcm 1 
2/0 2 (DBKstttft i CC J: 0 * * 0 1 fc <fc tf0 2 ©7 - 

Aww$ntun«, »i3&aot £ too ©as 

#*04©Ert£fia3l5*t2 0.40 Kteit-r 

[0 04 5 ] £e>&c, **©¥ffH»y>*G>5%*t* 

nr. Tttto-6*HB«:*^-fe9 bShr. 03*5*^0 
4CE>3bftO i . 0« CDPaPS^01*5<fcCX02(D^ 

jjao t *laJtt©iltt*S<bur0l3t^O a *»tc2E&«: 
EB3tifc»l*JJ:U r »2©T-A««2 3 1 4 3#ft 
KlSnii, ^^CDWE3ipU>^^rtffi , J ! >'>^ 1 5, 

3 5«. «*WJ-r*rt«y>* 1 5. 35<D7k¥^0 

<DmMtmflC&W)-?2>C£&-e%2> 9 u*>t>. 01*5 
«tCX02©^> FSBtf2 4. 4 4Mtt^e>n^WI'J 

>^ 1 5 , 3 5«, eefj^J: 5 ttineeaat^isMEi! 

CCiO^Snr. tt*iL/r2«©^>FS»*2 4, 

4 4 0S§Pffl'J0^3H 2 %nIRW«:^3<"S"*Ci*sr 

[00 4 6 ] 3?>CC, 017^M03©|n3^ai2 7bM4 

». aa«**StLrRi**«:igiE3a*3nrt^te 

0171;S03©lHie«l2 7!?M4€rlsIIEaSEtc5Of-r 
50 ^DJSWWl/J^Si-rSCi^r 1 *. S|jE*s=i>^^Ft 
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*ttflj**fc&sa#£ffl4as. c<Dtc&>. ss#b 

& v !K 1 fccfctf J£2 OT- A««<D«!HttS(Z>ftJfiICCjfiJ 

»3iffla#9 httK&RM^OtRK0)WUK& 10 
©IH«tt««:-Sofl[BI«««:|tl#S ns. 
[004 7] ££>K. *171MW3<DHIEett«8 71S 

0W2^>F8W*2 4. 4 4**^*fil«:16ll3*4i 
ftKCc«||KS*i*C4tt<I6iaS**C4*r 
t& 0 C<Dtc#>. rOF»»2 4. 4 4tt, S@5|ftK* 
*T & to *> SSH^ftCDHIttft ^©WBsftSsfiWT * o fcfi£* 
(D3£gKit©UT, jKBAKK:HflKc<a«EaaR:jKia 

[0048] 36tc. wegaay 

|R|y>^3ftJR|— ¥ffiftfrClBB3ftTl>ft«, 2flO^> 
FSW2 4. 4 4©SgPffl9(DiS$H 2 */hS < Ti C 4 
frT*£. 

[ 0 0 4 9 ] S 1 1 R^'S 1 2 tt, #3S?B©f64>^J6fll 
^T0-C^ot, rtfPJJ f ;>^ 1 5. 3 5*CBM*W6ft 
*^>FSM*tt. *T*rt*C«HLT9Efflr**^2« 
0^>F8tt*2 4. 24. 44. 4 4#Btfm6ft*. 
C<D*&£, 2«0^> FSSWtt. Witt*. Y, fecfc^Y 30 

r4<i<Da^x«5©»A-a8ttiWTtoni. a*. 2<i 
K»ttsnsc:4»ttt^, ««>*iPj*ascca3E"ra 

C4tc£9, 09* tf, ffiSfc*a*;#faK^«6Sttfttf 

[005 0]113lt y > ^(O^m^Tnf 

*5J:OTB20T-A««2 3. 4 4«cteWS^^©¥fT 40 

>^©±gucci2BSti % f6*©rtflny >^ i 5#tBy 
>^cr>TSPfrci2asnt:. **<Drtfflyy>^ 1 5, 35 
tc^>FSP*t^^^e>tiSo ccDctMc, i*g«y>* 

te<t^> FSUttiiEB-rtitfv 2{I<7^> FSBttOS 
aOTJOWSH* *«URttM^S<T*C4#r*S. 
[0 05 1 ] 
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<DT-A«**WU BE^>FSM***¥*r*K:aB» 
ttS-&4 4*6c|ftyN> F»W**¥#rafcffi@3'tt4 2 

4, *^tt@|||<D««r**»l^©*t>0r8nBB 

3 (dsism * a*£ s ft fc* 1 nmm 3 coa^fg 

tt«4«:J*«U, fro, BUSE^KOiaiEtttcBX^^n 
t¥tt»2^©**>9rHIEatttt>HBy>^4- ¥B 

ar»2^*»ir^^©ttar»*aTW3 3Wio 

<D*BBy>^4, l*f©*Biy>^©B**B» , C»*tt 

•r^ 4 mo* to 0 "chr aaEtc^a* s n/cwi y > * 
r&o-c. »rtffl(y>^, i*t©(tJiBy>^*5j:r»HU 

y>^tc<fc*5, »3fcJ:CX»4<D3t*cr>HIPa4»l*jJ: 

^2©^soraiB4#H— > 
^4 V »2©@KttccHssnfc»i©iHieeaapw 
4 , m 2 ajS*«ts 4 i/X9H9i y > * teas s n/c^ 2 

(Z)§g£3a*t(b 4 »23WI[«r*S4Ur»l(DT-A 
CcH3e3hfc»3 0EH5ea^t*4. »33&ft*»fcB4 

ur*wy >^«:HS3n^4CDiiteeasi5t*4. m 
1 cDH^eitaJivt 4^2 ©m£fi5aa»f te «t if 4 m 3 <d 
mi&Mzm 404 osiftssaM* 4 on * 121s s 

ft fc 0 1 fe <fc Cffll 2 CD H KM A 4 J: 0 0 1 © T - A 

tcig— ffi&vm 2 ©7- 3 (DisHtottocaes 

ft, *o»»i*5j:cK*2©r--A««* I *i3tiS*a 

tcasecceas ft, wiB^tfHSp y > ^©^^ ©wjh y 

>^tc±T*fiJ«:iltPJT4» 1 *$«fc#»2 F»** 
tKfftf, WlteJ:aW2©^>FaHst*«aa[K:»l 

J:0'f 2 cd^> Ffl#tfts& 1.3E***^4 UTlnJB^tcig 
iSti-S/c^ 01^^toO<Dli]ls^ ; &04cr)@Ke 

99^-X3&i3>^^hiftD. fr^>, *17iM*3<D 
(EttS*niaWCC/jNS4T4C4*«r#teft, *§J(I4 L 

> ^® ^ %»4^-ri 3 2 m 

\%^<09\-m^*y^y h^ftr, »3 45^^4 03: 
^CDPaPSfrS 1 te«fcCX*2 ©3£*©lfflRS4EI— 3 
ftn^/ci*. J»l 3EiS*rattOl3E«i4 Itl 
*«ccfi««:iBas ft fcSl i fed: if» 2 or - A««fr 
ffitt3ft*4, ^©WE3B , J>^OM) , J>i'lt 

*a*frpiT -srtWJ y > * (o^^ipjoiuibi*— stein* u 

oo v 9 l 3^5*15*¥*l?I©il«4 W«c*lTS 
C4fr-C#£o Ufr4>, »14jJ:Cfl»2©^>Fa»*** 
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W©»»ffl!lO*3*"5IBfcWK/jNS <T5Ci#"CSSte 
ltd&Oi 0@*3«:igtt«:3a*$tirc^/cft, fife 

1 *5 <t 2 ©^ > f sBt* ^0 3 -a- 4 1 # 

0C % 1 CD^WtC<fcfttf^> FSBt*©»SPfflJ©WS«r 

[0 05 2] **2 QlHBCc J:*i«* IS 1 
*CCiat3tiS*l *5J:CF»2©r-A*«CC*j»S* 

tCiBHSnrtti/cft. 2<10^>Fa*tOS»WJ©i« 

[0 05 3] #1*3 ©^tcJ:n«, m 1 
^CcEBShiWl *ctCf»20r-A««CC*$WSW 

. * ©smtehis y > * » , — »J y > * y 
>^<D±8Pcci2«sti t «^©rtflwy >5>*s*ny>* 
oTgptciBgsnr&s/cft, 2ffl©^> Ffflwosap 

[0 0 5 4 ] #S4<Df£WK<fc*i«, >^> FStftt* 

Kf*w6nr&*/cft, ©ffiEnaa'c 4 fiotsarax 

[0 0 5 5 ] *#5©IHSfcJ:h« % »l3L^O*t>0 

3 ©seal ^^ffiffl ©BBtt«* ^-^^itBsas 
«:x«psnra*fcft- jMB«©«tt»»^-^t** 



1 1 - 3 3 9 5 0 

16 

[HffiOffiilittSypi] 

[an ^Bjo^Jfe^^-r^wa-c, ^1 ( a) tt 

@!£«*7jVr0r*?K HI <B) »»1©7-Aa* 
23tCj:«JWl©^> F«M*2 4 MUM S n^ttSI 

[0 2 ] 0 l<DJEffi0 

[0 3 ] HOW 

[04 ] 0 1 CCfewaUHKBiEfflia 

[0 5] H4CC*J»*V-V«»rBBia 

[0 6] H4tC*5#*vi-\rt»»rBEI 

[0 7 ] 0 1 C!>5B*fiB*^^a*««ia 

[0 8] i 4 (Dg30i(m^4ift 0 Jf ^>^^s^ 

[09] H4©MO*fN«*lft9iT*ft:«>a>™ia 
[010] H4©S»0»f¥«»*»?H , i"*fc»® 5 Pffi 
0 

[0in *^coftfeo^sfe^j**-r j PM0 

[01 2 ] 01 1<D$4*JI0 

[01 3] WrHffiy >^ 1 6, 3 6 <D$ffi&i*7jsfJE 



[014] mzmz^-r^zmwJEmm 
[015] 01 4<Dffiwmmmm 
[0 1 6 ] 0 1 4o»f^«»w , rsfe»© 3 Fia 
[0 1 7 ] 0 1 4(D«ffltfc«*»w-rsfc»o¥.nH 

[<RF#©BM8] 

1 @5&z>«h* 

2ftS4 » i n^mzow&iM 

8 TbS 10 mi Jb^m 3 CDHIilgS&m 

11.31 S17-A 

12.32 jw; 

13, 14 2*4tt-r*HPJ 

3 3, 3 4 2**&T*IHy>* 
15.35 rtwjy >^ 

16, 36 ^ffEHgp U > ^ 

17.37 HI 1 OloJKfc^SPW 

18. 3 8 ^2<DlHllEejlBPW 

19. 3 9 »3©I§ME£3S8PW 

2 0. 4 0 #4<Z>lsH£eSi6l*f 
2 1.41 SI 1 OHfeifeSfl, 

2 2. 4 2 ^2^0^51^*: 

2 3 1 171S2 2;^6&4»1 G>7-A»» 

2 4 ffflCD^VFSBW 

43 3 1 75S4 2a>6&&IS2(DT-~Alttg 

4 4 *2CD^>FSM# 
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[09] 



[010] 
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20 . 12 




22 . 20 



(B) 




Y, 



22 20 



[013] 





x 14 



[015] 




#P3¥1 1 -33950 



[011] [HI 2] 




